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© Full panel electronic packaging structure and method of making same. 



© An electronic packaging structure (1), and a 
method of making this structure, are disclosed. The 
electronic packaging structure comprises a full pan- 
el, circuitized flexible film semiconductor chip carrier 

a (2) mounted on a circuitized substrate (6) such as a 
printed circuit board. A plurality of semiconductor 
chips (4) are mounted on the carrier in a selected 
q pattern, and the earner, with the chips, is mounted 
CO on a matching pattern of bonding sites on the cir- 
p^cuitized substrate. Preferably, the circuitized flexible 
^film semiconductor chip carrier is manufactured on a 
CM support structure used to facilitate handling of the 
q circuitized flexible film and to facilitate heat transfer 
from the semiconductor chips mounted on the car- 
gjner to a heat sink (20) which is part of the circuitized 
substrate. Also, the semiconductor chips mounted 
on the flexible film chip carrier may be tested, and 



burned in, while on the support structure before the 
chip carrier, with the chips, is mounted on the cir- 
cuitized substrate. 



FIG. a 
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FULL PANEL ELECTRONIC PACKAGING STRUCTURE AND METHOD OF MAKING SAME 



BACKGROUND OF THE INVENTION 

The present invention relates to electronic 
packaging, and, more particularly, relates to struc- 
tures for electronic packaging of semiconductor 
chips, and to methods for making such electronic 
packaging structures. 

Typically, semiconductor chips are mounted on 
circuitized substrates, known as semiconductor 
chip carriers, having electrical circuit lines for con- 
necting the chip to a printed circuit board, or other 
such electronic structure, which may be used as 
part of a computer, or other such equipment. For 
example, in many applications, it is desirable to 
mount several semiconductor chip carriers, each 
housing at least one semiconductor chip, on one 
printed circuit board. Typically, the several semi- 
conductor chip carriers; with their semiconductor 
chips, are interconnected electrically by the cir- 
cuitry of the printed circuit board. 

In a relatively high volume manufacturing envi- 
ronment, there is a need to reliably and cost- 
effectively manufacture such printed circuit boards, 
and other such structures, with a plurality of semi- 
conductor chips mounted thereon. These manufac- 
turing goals become increasingly more difficult to 
reach as the number and complexity of the semi- 
conductor chips which it is desired to mount on 
one printed circuit board, or other such structure, 
increases. 



ductor chips mounted on the full panel flexible film 
chip carrier. Preferably, the full panel flexible film 
chip carrier is an integral, flexible sheet of 
poiylmlde sized to cover ail of the bonding sites on 
5 the circuited substrate, and having circuitry on at 
least one side with lands for interconnecting the 
circuitry of the polyimide layer to the bonding sites 
on the circuitized substrate. 

The foregoing electronic packaging structure is 
io especially suited for manufacture in a relatively 
high volume manufacturing environment by a meth- 
od which comprises mounting a full panel circuitiz- 
ed flexible film, with a plurality of electronic de- 
vices mounted thereon in a selected pattern, to a 

75 circuitized substrate having a plurality of bonding 
sites, electrically interconnected with circuit lines, 
and arranged in a pattern which matches the pat- 
tern of the electronic devices on the circuitized 
flexible film. Preferably, the circuitized flexible film 

20 is formed on a support structure which may be 
used to facilitate handling of the circuitized flexible 
film before it is mounted on the circuitized sub- 
strate, and which may be used to facilitate heat 
transfer from the electronic devices mounted on 

25 the circuitized flexible film to a heat sink which is 
part of the circuitized substrate. Also, preferably, 
the electronic devices mounted on the circuitized 
flexible film are tested and burned in while on the 
support structure before the circuitized flexible film 

30 is mounted on the circuitized substrate. 



SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is 
to provide an electronic packaging structure for 
reliably and cost-effectively mounting a plurality of 
electronic devices on a printed circuit board or 
other such structure. 

Another object of the present invention is to 
provide a method for making such an electronic 
packaging structure which is suitable for use in a 
relatively high volume manufacturing environment. 

These and other objects of the present inven- 
tion are attained by an electronic packaging struc- 
ture comprising a full panel flexible film chip carrier 
having a plurality of semiconductor chips, or other 
such electronic devices, mounted thereon in a se- 
lected pattern. This full panel flexible film chip 
carrier is mounted on a circuitized substrate, such 
as a printed circuit board, having a plurality of 
bonding sites, electrically Interconnected by the 
circuit lines of the substrate, and arranged in a 
pattern which matches the pattern of the semicon- 



BRIEF DESCRIPTION OF THE DRAWING 

35 Other objects and advantages of the present 
invention will be apparent from the following de- 
scription in conjunction with the accompanying 
drawing, in which like reference numerals identify 
(ike elements, and in which: 

40 Figure 1 is a perspective view of an elec- 

tronic packaging structure in accordance with the 
principles of the subject invention, comprising a full 
panel circuitized flexible film with a plurality of ? 
semiconductor chips mounted on a printed circuit 

4s board. J" 
Figure 2 is a cross-sectionaJ view taken 
along line A-A of the electronic packaging structure 
shown in Figure 1. 

Figure 3 is a perspective view of the full 

so panel circuitized flexible film with the plurality of 
semiconductor chips shown in Figure 1. 

Figure 4 is a perspective view of the printed 
circuit board shown in Figure 1. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Referring to Figure 1 f a perspective view is 
shown of an electronic packaging structure 1 In 0 
accordance with the principles of the present in- 
vention. As shown In Figure 1, the electronic pack- 
aging structure 1 comprises a full panel circuitized, 
flexible film 2 attached to a frame 8 with a plurality 
of semiconductor chips 4 in a selected pattern 10 
mounted on a printed circuit board 8 made of a 
dielectric material, such as glass cloth impregnated 
with epoxy resin. If desired, the circuit board 8 may 
be a multilayer structure having several signal 
planes, ground planes, etc. For clarity, the circuitry is 
on the flexible film 2, and the circuitry on the 
printed circuit board 8 f have not been shown in 
Figure 1. Also, for ease of Illustration, no attempt 
has been made to draw to scale the electronic 
packaging structure 1 shown in Figure 1 or the 20 
structures shown in the other Figures. 

Figure 2 is a cross-sectional view taken along 
line A-A of the electronic packaging structure 1 
shown in Figure 1. Figure 2 shows portions of the 
circuit lines 10 on the flexible film 2 and portions of 25 
the circuit fines 12 on the circuit board 8. Also. 
Figure 2 shows interconnections 14 between lands 
24 of the circuit lines 12 on the circuit board 8 and 
lands 22 of the circuit lines 10 on the flexible film 
2. In addition, Rgure 2 shows interconnections 16 30 
(solder balls which are part of controlled collapse 
chip connections (C-4)) between pads 21 of the 
circuit lines 10 on the flexible film 2 and terminals 
18 of the semiconductor chips 4. For ease of 
illustration In Rgure 2, only a portion is shown of 35 
each of the circuit lines 10 on the flexible film 2, 
and of each of the circuit lines 12 on the circuit 
board 8. Rgure 2 also shows a heat sink 20 which 
is part of the circuit board 6, and heat conducting 
vias 19 filled with a heat conducting material, such 40 
as copper, for conducting heat from the flexible 
film 2 to the frame 8 and the heat sink 20. 

Referring to Rgure 3. a perspective view is 
shown of the full panel, circuitized, flexible film 2 
attached to the frame 8 with the plurality of semi- 45 
conductor chips 4 mounted thereon in the selected 
pattern shown in Rgure 1. Rgure 3 also shows the 
circuit lines 10 on top of the flexible film 2 which is 
attached to the top of the frame 8, and the heat 
conducting vias 19, filled with copper, in the flexi- 50 
ble film 2. The semiconductor chips 4 are mounted 
on the pads 21 (see Rgure 2) of the circuit lines 10 
through the interconnections 16 (also shown in 
Rgure 2) which physically and electrically connect 
the semiconductor chips 4 to the circuit lines 10 on ss 
the flexible film 2. Rgure 3 also shows the lands 22 
of the circuit lines 10 used in connecting the circuit 
lines 10 on the flexible film 2 to the lands 24 of the 



circuit lines 12 on the circuit board 6 (also, see 
Figures 2 and 4). For clarity, only some of the 
lands 22 and circuit lines 10 in Rgure 3 have been 
labelled. Rgure 1 shows the flexible film 2 with the 
semiconductor chips 4 mounted on the top surface 
of the circuit board 6. 

Figure 4 is a perspective view of the printed 
circuit board 8 shown in Rgure 1. Rgure 4 shows 
the circuit lines 12 on the printed circuit board 6 
with the lands 24 forming bonding sites 25 ar- 
ranged In a pattern which matches the pattern of 
the semiconductor chips 4 mounted on the flexible 
film chip carrier 2. The bonding sites 25 are the 
locations where the circuit lines 12 on the printed 
circuit board 6 are connected to the circuit lines 10 
on the flexible film 2. For clarity and ease of 
illustration, in Rgure 4, only a portion of each of 
the circuit lines 12 on the printed circuit board 6 is 
shown, and only some of the lands 24 and the 
circuit lines 12 have been labelled. However, it 
should be noted that, preferably, the circuit lines 12 
on the printed circuit board 6 electrically Intercon- 
nect the lands 24 of different bonding sites 25 
thereby electrically interconnecting the semicon- 
ductor chips 4 on the full panel, circuitized, flexible 
film 2 when the film 2 with the chips 4 is mounted 
on the circuit board 6. 

Preferably, the flexible film 2 attached to the 
frame 8 shown in Rgures 1 . 2, and 3, is a relatively 
thin sheet of polyimide. For example, the flexible 
film 2 may be a sheet of polyimide having a 
thickness between approximately 5.1 to 7.6 
microns (about 0.0002 to 0.0003 inch), a width of 
approximately 177.8 millimeters (about 7 inches), 
and a length of approximately 22a6 millimeters 
(about 9 inches). For most applications, the 
polyimide should have a thickness of less than 
approximately 12.7 microns (about 0.0005 inch) to 
provide stress relief during thermal cycling of the 
polyimide when manufacturing and using the elec- 
tronic packaging structure 1. However, the 
polyimide should not be so thin that it loses its 
structural integrity such that the polyimide cannot 
function as a structurally continuous dielectric lay- 
er. For some applications, it may be desirable for 
the polyimide layer 2 to have a thickness between 
approximately 12.7 and 25.0 microns (about 0.0005 
and 0.001 Inch). However, to provide the thermal 
stress relief mentioned previously, when using C-4 
as the interconnections 16, it is preferred that the 
polyimide not have a thickness greater than ap- 
proximately 25.0 microns (about 0.001 inch). When 
using other types of interconnections 16, it may be 
feasible, and desirable in certain situations, to use 
a thicker polyimide layer 2. For example, if a 
thermal compression bonding technique is used to 
make the interconnections 16, then the polyimide 
layer 2 may have a thickness of up to approxi- 
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matoly 128.2 microns (about 0.005 inch). 

There may be a preferred width and length for 
the pofyimide forming the flexible film 2 depending 
on the capabilities of the equipment available for 
handling the film 2. Otherwise, the polyimide for* 
ming the flexible film 2 may virtually have any 
desired width and length which is reasonable from 
the viewpoint of handling the flexible film 2. 

The polyimide forming the flexible film 2 may 
be any one of a number of specific materials. For 
example, "5878" polyimide (PMDA-ODA type) 
available from £ I. Du Pont de Nemours and 
Company may be used. This "5B78* polyimide is a 
thermo set condensation polymer polyimide, which 
is basically a high temperature, elastic material. 
That is, it is capable of withstanding processing 
temperatures up to approximately 400 degrees 
centigrade, and may be stretched. 

Preferably, the circuitry 10 on the flexible film 2 
is relatively fine line circuitry with the individual 
circuit fines 10 having a thickness (height) of ap- 
proximately 7.6 microns (about 0.0003 inch) and a 
width of approximately 25.4 microns (about 0.001 
inch). However, it should be noted that the thick- 
ness and width of the circuit lines 10 may vary 
depending on factors such as the capabilities of the 
process used to form the circuitry on the flexible 
film 2, the planned use for the circuitry, and the 
performance characteristics expected of the cir- 
cuitry and of the resulting full panel, circuitized 
flexible film 2. 

Preferably, each of the filled heat conducting 
vias 19 in the flexible film 2 is a cylindrical struc- 
ture having a diameter between approximately 
256.4 microns (about 0.010 inch) and 512.8 
microns (about 0.020 inch). The filled heat conduct- 
ing vias 19 may be formed by electrolytic or elec- 
troless plating, sputtering, screening, or other such 
suitable process. 

As shown in Figure 3, the circuitry 10 on the 
flexible film 2 is patterned to provide six sites for 
mounting the semiconductor chips 4 on the cir- 
cuitized flexible film 2 and for connecting the semi- 
conductor chips 4 to the circuitry 12 on the circuit 
board 6. However, the circuitry 10 on the flexible 
film 2 may have virtually any desired pattern and 
may also provide electrical connections between 
the different semiconductor chips 4 mounted on 
the circuitized flexible film 2. 

Preferably, the circuitry on the flexible film 2 
comprises a chromium-copper-chromium (Cr-Cu- 
Cr) metallurgical system which is personalized us- 
ing photolithographic and etching techniques such 
as described in United States Patents 4,231,154, 
4,480,288. and 4,517,051, assigned to International 
Business Machines Corporation, Armonk, New 
York, the disclosures of which are incorporated 
herein by this reference. Although, for ease of 



illustration, Figures 2 and 3 show circuitry only on 
one side of the flexible Aim 2, if desired, the 
flexible film 2 may have circuitry on both sides with 
interconnecting vias as described, for example, in 
5 the previously mentioned United States Patents 
4,480,288 and 4,517,051. 

Preferably, the frame 8 for the full panel, cir- 
cuitized flexible film 2 is made of a heat conductive 
material such as aluminum. As shown in Figures 1 , 
w 2, and 3, the frame 8 is rectangular and is attached 
to the edges of the full panel, circuitized flexible 
film 2. The frame 8 may include slots and/or 
notches (not shown) for registration of the frame 8 
during manufacture of the circuitized flexible Aim 2 
is on the frame. Preferably, for use with a flexible film 
2 having a width of approximately 177.8 millimeters 
(about 7 inches) and a length of approximately 
228.6 millimeters (about 9 inches), the frame 8 is 
approximately 12.7 to 25.4 millimeters (about 0.5 to 
20 1.0 inch) wide, and approximately 0.77 millimeters 
(about 0.030 inch) thick. If desired, the frame 8 
may be configured in a ,, windowpane n , or other 
such, structure with each "pane* of the frame 8 
surrounding one of the areas of the flexible film 2 
25 on which one of the semiconductor chips 4 is to be 
mounted. However, it should be noted that, in gen- 
eral, the frame 8 may have any one of a number of 
configurations depending on the equipment avail- 
able for handling the frame 8, the use which it is 
30 desired to make of the frame 8, and other such 
factors. 

The primary function for the frame 8 is to 
facilitate handling of the full panel, circuitized flexi- 
ble film 2 during its manufacture and during mount- 
as ing of the circuitized flexible film 2 on the circuit 
board 6. For example, the frame 8 may be a part of 
a temporary full panel, planar support on which the 
full panel, circuitized flexible film 2 is made. Then, 
all of the full panel, planar support, except for the 
40 frame 8, may be removed by a suitable process 
such as an etching process. For example, if the 
temporary full panel, planar support is made of 
aluminum, then hydrochloric acid can be used as 
an etchant with a wax etchant mask protecting that 
46 part of the planar support which is to remain as the 
frame a 

The frame 8 may also be used to transfer heat 
from the semiconductor chips 4 mounted on the 
circuitized flexible film 2 to the heat sink 20 which 

so is part of the circuit board 6. Figure 2 shows one 
way the frame 8 may be placed in thermal contact 
with the heat sink 20 of the circuit board 6 through 
the vias 19 filled with a heat conductive material, 
such as copper. Also, if desired, to enhance heat 

55 transfer between the semiconductor chips 4 and 
the frame 8, heat conducting circuit lines (not 
shown), which are electrically non-functional, may 
be used to thermally interconnect electrically non- 
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functional terminals 18 of the semiconductor chips 
4 to the frame 8 through selected ones of the heat 
conducting vias 19. These heat conducting circuit 
lines may be formed on the flexible film 2 at the 
same time as the circuit lines 10 are formed on the 
film 2. 

Preferably, the heat sink 20 is a layer of a heat 
conductive material, such as copper, formed on the 
top surface of the printed circuit board 6 in a 
rectangular strip having approximately the same 
width as the frame 8 and having a thickness of 
approximately 35.9 microns (about 0.0014 inch). 
The heat sink 20 may be formed at the same time, 
and in the same manner, as the circuit lines 12 on 
the printed circuit board 6. The frame 8 with the 
heat conducting vias 19 may be attached to the 
heat sink 20 at the same time, and in the same 
manner, as the circuitized flexible film 2 with the 
semiconductor chips 4 is mounted on the circuit 
board 8. 

Alternatively, in lieu of, or in addition to, using 
the frame 8 to transfer heat from the semiconduc- 
tor chips 4 mounted on the circuitized flexible film 
2 to the heat sink 20, and/or to the printed circuit 
board 8, heat conductive studs (not shown) may be 
formed in the printed circuit board 6 at locations 
beneath the semiconductor chips 4 such that, when 
the flexible film 2 with the semiconductor chips 4 is 
mounted on the printed circuit board 6, the heat 
conductive studs are Irt thermal contact with the 
tops of the semiconductor chips 4 which are facing 
the top surface of the printed circuit board 8. 

Although Figures 1-3 show semiconductor 
chips 4 mounted on the circuitry 10 of the flexible 
film 2, it should be noted that if desired, other 
kinds of electronic devices may be mounted on the 
circuitry 10 of the flexible film 2. For example, 
capacitors, resistors, and/or other such devices, 
may be mounted on some or ail of the semicon- 
ductor chip mounting sites on the circuitized flexi- 
ble film 2. Also, it should be noted that if desired, 
the flexible film 2 may simply have circuitry 10 
thereon, without any devices mounted thereto, such 
that the flexible film 2 with the circuitry 10 may be 
used as a cable, or "cross over", for Interconnec- 
ting the circuit lines 12 on the printed circuit board 
6 when the flexible film 2 with the circuitry 10 is 
mounted on the circuit board 6. 

As shown in Figures 2 and 3, each of the 
semiconductor chips 4 is mounted on the circuitry 
10 of the flexible film 2 using the interconnections 
16 between the pads 21 on the flexible film 2 and 
the terminals 18 of the semiconductor chips 4. 
Preferably, the interconnections 18 are solder balls 
which are part of controlled collapse chip connec- 
tions (C-4) for attaching each of the semiconductor 
chips 4 to the circuitry 10 on the flexible film 2 in 
an area or peripheral array attachment configura- 



tion. However, if desired, other techniques, such as 
thermal compression bonding or ultrasonic bond- 
ing, may be used to mount the semiconductor 
chips 4, or other electronic devices, on the circuitry 
5 10 of the flexible film 2. 

Also, as shown in Figures 2 and 3, the inter- 
connections 14 electrically and physically intercon- 
nect the lands 22 of the circuitry 10 of the flexible 
film 2 to the lands 24 of the circuitry 12 on the 
io circuit board 6. Any suitable outer lead bonding 
technique may be used to make the interconnec- 
tions 14. For example, the Interconnections 14 may 
be made using a thermal compression bonding 
technique such as used in tape automated bonding 
. 75 (TAB). 

As shown in Figures 1, 2 and 4, the drcultized 
flexible film 2 with the semiconductor chips 4 is 
shown mounted on a printed circuit board 6 made 
of a dielectric material such as glass cloth impreg- 
20 nated with epoxy resin. However, it should be 
noted that if desired, the circuitized flexible film 2 
with the semiconductor chips 4, or other electronic 
devices, may be mounted on any one of a number 
of different kinds of substrates, such as a ceramic, 
25 plastic, or other such substrate. 

Preferably, the circuitry 12 on the circuit board 
6 is formed using conventional photolithographic 
techniques. Each of the circuit lines 12 may t» 
made of copper approximately 76 microns wkft 
30 (about 0.003 inch), and having a thickness (height) 
of approximately 35.8 microns (about 0.0014 inch). 
For clarity and ease of illustration in Figures 2 and 
4, only part of the circuitry 12 on the circuit board 
8 is shown. It should be noted that the circuitry 12 
36 may electrically interconnect some, none, or all of 
the semiconductor chips 4 on the circuit board 8, 
and, in general, may have any one of a variety of 
designs and configurations depending on the ap- 
plication for the electronic packaging structure 1. 
40 For example, if each of the circuit lines is approxi- 
mately 76 microns wide (about 0.003 inch), then 
they may fan out in a grid having an approximately 
250 microns (about 0.010 inch) separation between 
the circuit lines 12 at the semiconductor chip 4 
46 bonding sites 25 to a grid having an approximately 
1250 microns (about 0.050 inch), or an approxi- 
mately 2500 microns (about 0.100 inch) separation 
between the circuit lines 12 at the locations on the 
circuit board 6 away from the bonding sites 25. 
so Preferably, according to the principles of the 
present invention, the previously described elec- 
tronic packaging structure 1 is made by the follow- 
ing process. First a flexible polymer film 2, such 
as the Du Pont "5878" polyimide mentioned pre- 
ss viously, is applied to a panel of metal foil made of 
aluminum, copper, or other such material. The met- 
al foil panel is sized to cover the circuit board 6, or 
other such substrate, on which the circuitized flexi- 
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ble film 2 is to be mounted. For example, the metal 
foil may be made a rectangular sheet of aluminum 
having a width of approximately 177.8 millimeters 
{about 7 inches), a length of approximately 228.6 
millimeters (about 9 inches), and a thickness of 
approximately 127 microns (about 0.005 inch). 

The polyimide may be applied to the metal foil 
by coating it on the foil in an uncured (unimidized) 
liquid form using a conventional spray, roller 
coater. or squeegy type application technique. 
However, any other suitable technique for applying 
the polyimide to the metal foil may be used, if 
desired. 

The polyimide may be further processed di- 
rectly on the metal foii or transferred to a full panel 
carrier frame using a transfer process such as 
described in EP-871 05379.9. assigned to Interna- 
tional Business Machines Corporation, entitled 
"Flexible Rim Semiconductor Chip Carrier" which 
was filed on 10 April 1987, the entire disclosure of 
which is incorporated herein by this reference. 

After the polyimide is applied to the metal foil 
or the carrier frame, it is fully cured (fully imidized) 
to a "C" stage, such that approximately 100% of 
the polyimide is imidized. For example, if the flexi- 
ble polyimide film is the Du Pont "5878" polyimide 
which is to have a thickness of approximately 5.1 
microns to 7.6 microns, then the liquid polyimide 
may be fully cured by heating at a temperature of 
approximately 360 to 400 degrees centigrade for 
approximately 30 minutes. If the polyimide is fully 
cured on the metal foil then the next step is to 
remove all of the metal foil except for that part of 
the foil forming the frame 8 for handling the flexible 
film 2. For example, the metal foil may be removed 
by etching in the presence of a wax etchant mask 
as described previously. Of course, if the polyimide 
is transferred to a carrier frame using the transfer 
process referenced above, the carrier frame used 
in this process is selected to have the configuration 
shown for the frame 8 in Figures 1, 3, and 4. 

After the preceding steps, the fully cured 
polyimide flexible film 2 on the frame 8 is first 
metallized, then circuitized, and the semiconductor 
chips 4, or other such devices, are mounted on the 
circuitry 10 on the flexible film 2 as described 
previously. The semiconductor chips 4 may be 
mounted on the circuitized polyimide flexible film 2 
by a conventional C-4 solder reflow process, or by 
any other such suitable process. The resulting 
structure is shown in Figure 3. 

The semiconductor chips 4 may be tested and 
"burned in" while the circuitized, polyimide flexible 
film 2 is still in the frame 8 before this structure is 
mounted on the circuit board 6. That is, the chips 
4, and the circuit lines 10, may be electrically, or 
otherwise, tested to determine if there are any 
defects, and a known electric potential can be 



applied through the circuit lines 10 on the flexible 
film 2 to selected terminals 18 of the semiconduc- 
tor chips 4 to supply a desired electric current to 
the semiconductor chips 4 to perform a type of 
5 functional test of the semiconductor chips 4, know 
as "burn in*. 

Once the semiconductor chips 4 have been 
tested and burned in, and any defective chips 4 
and/or circuit lines 10 have been located, then the 
w circuitized flexible film 2 with the semiconductor 
chips 4 is mounted on the circuit board 6 having 
the bonding sites 25 matching the pattern of the 
semiconductor chips on the flexible film 2. Of 
course, if any of the chips 4 were found to be 
is defective then the flexible film 2 is used with a 
circuit board 6 having functional bonding sites 25 
which match up only with functional chips 4 on the 
circuitized flexible film 2. Alternatively, it may be 
possible to repair any defective chips 4 and/or 
20 circuitry 10 on the flexible film 2 before it is moun- 
ted on the circuit board 6. For example, a defective 
chip 4 may be removed (cut out) and replaced with 
a functional chip 4. This ability to identify defective 
chip sites before the flexible film 2 is mounted on 
26 the circuit board 6 is an effective way to ensure 
relatively high yields when manufacturing the elec- 
tronic packaging structure 1 according to the prin- 
ciples of the present invention. 

The circuitized flexible film 2 with the semicon- 
30 ductor chips 4 may be mounted on the printed 
circuit board 6 using any one of a number of 
techniques. For example, this flexible film 2 may 
be mounted on the circuit board 6 using commonly 
known backbonding and outer lead bonding tech- - 
35 niques such as a thermal compression bonding 
technique used in tape automated bonding (TAB), 
or other such suitable outer lead bonding tech- 
nique. Then the frame 8 may be removed from the 
flexible film 2 by, for example, cutting the frame 
40 away from the film 2. Alternatively, the frame 8 
may be bonded to a heat sink 20 which is part of 
the circuit board 8 as described previously. 

Several important features of the foregoing de- 
scribed electronic packaging structure 1 and the 
45 method for making such a structure 1, should be 
noted. Rrst this structure and method provide for 
relatively high yields when used in, manufacturing 
electronic equipment, such as computers, espe- 
cially when used in a relatively high volume manu- 
50 facturing environment High yield is provided for 
since the chip sites on the full panel, circuitized 
flexible film 2 can be standardized for use with any 
one of a number of different circuit boards 6 de- 
signed for using only certain selected chips 4 on 
55 the circuitized flexible film 2. Thus, a given cir- 
cuitized flexible film 2 with semiconductor chips 4 
may still be used even if one or more of the chip 
sites are found to be defective since it may be 
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possible to match the semiconductor chips 4 on 
the circuitized flexible film 2 with a circuit board 8 
which does not need to use the chip srte(s) found 
to be defective. 

Also, the packaging structure 1 and method for 
making such a structure 1 according to the present 
invention, provide for handling many semiconduc- 
tor chips 4, or other such electronic devices, at 
once. That Is, several semiconductor chips 4 may 
be handled at the same time on one full panel, 
circuitized flexible film 2. This feature of the 
present invention is very important since it can 
increase productivity, reduce manufacturing costs, 
and, in general, make it easier to manufacture 
electronic equipment, such as computers, espe- 
cially when it is desired to manufacture-such equip- 
ment in a relatively high volume manufacturing 
environment. For example, when handling a full 
panel of semiconductor chips 4 which are to be 
mounted on a circuit board 8, the entire panel of 
the semiconductor chips 4 may be aligned, and 
placed in registration, with the circuit board 6, in 
one operation. This eliminates the need to individ- 
ually align, and place in registration, each of the 
semiconductor chips 4 with respect to its matching 
bonding site 25 on the circuit board 6, which other- 
wise would be necessary if a single chip handling 
type manufacturing technique was used. 

Claims 

1. An electronic packaging structure (1) com- 
prising: 

a circuitized substrate (6) having a plurality of 
bonding sites arranged in a selected pattern on 
said circuitized substrate; and 

a flexible film chip carrier (2) with circuitry con- 
nected to a plurality of electronic devices (4) moun- 
ted on said carrier in a pattern which matches the 
selected pattern of bonding sites on the circuitized 
substrate, said flexible film chip carrier mounted on 
the circuitized substrate with said electronic de- 
vices interconnected through said circuitry of said 
chip carrier to the the circuitry at the bonding sites 
of the circuitized substrate. 

Z. An electronic packaging structure as recited 
in claim 1 wherein said circuitized substrate com- 
prises a printed circuit board (8) and/or 

wherein each of said electronic devices comprises 
an integrated circuit chip (4). 

3. An electronic packaging structure as recited 
in claim 1 or 2 wherein said flexible film chip 
carrier comprises: 



a flexible layer (2) of polyimide with circuitry on at 
least one side of said polyimide layer, said circuitry 
including pads (21) on which the integrated circuit 
chips are mounted and lands Interconnecting said 
5 circuitry on said polyimide layer to the circuitry on 
the circuitized substrate. 

4. An electronic packaging structure as recited 
in claim 3 wherein said flexible layer of polyimide 
comprises a sheet of polyimide having a thickness 

10 between approximately 5.1 microns (about 0.0002 
inch) and 7.8 microns (about 0.0003 inch). 

5. An electronic packaging structure as recited 
in one of the claims 1 - 4 wherein said circuitized 
substrate includes at least one heat sink (20). 

16 8. An electronic packaging structure as recited 
in claim 5 wherein said flexible film chip carrier 
includes a thermally conductive frame (8) in ther-^ 
ma! contact with the heat sink of the circuitized 
substrate. 

20 7. A method for making an electronic pack- 
aging structure comprising the steps of: 

fabricating a substrate (6) with circuitry having a 
plurality of bonding sites arranged in a selected 
26 pattern; 

forming a layer (2) of flexible film on a suppM 
structure, said flexible film being sized and G»4g» 
ured to cover the bonding sites of the circumxs* 
30 substrate when said flexible film is mounted on the 
circuitized substrate; 

circultizing the flexible film on the support structure 
with a circuit pattern having a plurality of device 
35 attachment sites matching the selected pattern of 
bonding sites on the circuitized substrate; 

attaching a selected electronic device (4) to each 
of the device attachment sites of the circuitry on 
40 the flexible film; and 

mounting the circuitized, flexible film, with the elec- 
tronic devices attached thereto, on the circuitized 
substrate whereby each of the electronic devices 
46 attached to the circuitized, flexible film, is intercon- 
nected through the circuitry on the flexible film to 
the circuitry at the matching bonding site on the 
circuitized substrate. 

8. A method for making an electronic pack- 
so aging structure as recited in claim 7 further com- 
prising the step of: 

testing each of the electronic devices attached to 
the circuitized, flexible film before this film is 
55 mounted on the circuitized substrate. 

9. A method for making an electronic pack- 
aging structure as recited in claim 8 wherein the 
step of mounting the circuitized. flexible film, with 
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the electronic devices attached thereto, on the cir- 
cuitized substrate comprises: 

mounting the circuitized, flexible film with the elec- 
tronic devices on a circuitized substrate having 5 
functional bonding sites matching only the elec- 
tronic devices found to be functional after testing. 

10. A method for making an electronic pack- 
aging structure as recited in claim 8 or 9 compris- 
ing the step of: ro 

burning in each of the electronic devices attached 
to the circuitized, flexible mm before this film is 
mounted on the circuitized substrate. 

11. A method for making an electronic pack- 15 
aging structure as recited in one of the claims 7 - 

10 further comprising the step of: 

removing the support frame from the circuitized, 
flexible film after this film, with the electronic de- 20 
vices attached thereto, has been mounted on the 
circuitized substrate. 

12. A method for making an electronic pack- 
aging structure as recited in one of the claims 7 - 

11 wherein the step of attaching a selected eleo 2s 
tronic device to the circuitry on the flexible film 
comprises: 

joining the electronic device to pads using a con- 
trolled collapse chip connection (C-4) technique. 30 

13. A method for making an electronic pack- 
aging structure as recited in one of the claims. 7 • 

12 wherein the flexible film comprises a sheet of 
polyimide and the step of depositing metal com- 
prises depositing successive layers of chromium, 35 
copper, and chromium on said sheet of polyimide. 
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